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PROGRESS REPCRY
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&£ Organio Compounds

As susted in the Resesrch and Developmmt Task Order NAomre23112:

PComtrestar «» » = ghall cenduct resesrch on energy distribution in
luminescence spectre of cogmric mzterials. OSuch resesrch shall includs,
but not necesssrily te limited to the fullowing: studies of aniline, o-,
B~, and p~diphenyl amine, cartazole, p-difluerodiphenyl, diphemyl, L~
rdiro diphenyl, lycopens, [lucrescein (scid), phenazine and eosine.”

To this list we nor wish to add anthracens, chlorophyll znd chloro-
payllin derivatives az woll as saricus phthalocyanines.

In order to carry oul *his assignment it has been necessary to pure
chase or build the fillowing aquipmendt & synchronous moterg & rotating
disk with holes to chop tue Light from the lumineseing salid, liquid or
solution, in ordar to be able to amplify ii; an Adam Hilger inlrared ocon-
stant deviation spectromster; s leed sulfide infrared detector cell; a high
gain amplifier to amplify the signal outpul of the lsad sulfide call; axd
variovs moters, lenses, lens mounts, small optisal benches, etc,

Detail of Experimental and Developmental Work

1. A four foot, sturdy opticsl bench to carry part of the abuve equipe
ment was designed and hes been built.

2. ammm‘mmmumndmwmmam
gair amplifier dasignsd for infrared work in stellar physics by W. Wilsen
of Nortlmestern Umiversity and reported by Kdper, C. P.; Wilsorn, W,, and
Conkzam, R, J., in the Astrophymical Jmi_z_,_os, 25 (1947) under the




title "Ar. Irmu'vered Stellar Spectrometez™. The smplifier wes designed for
e with the leed sulfide call, and is to be used in the same way by us.

The Filsor Aoplifier cousisls of a pre-amplifier and a main amplifier
wi‘h g tots. voltage gain of 3 x 107 or shout 150 decibels, The amplifier
is vmed to 1000 a.p.s. and i3 supposed to permit trsnsmission of & band
B grOUrow A8 L G.DeMe Decause of the musually high gain of the amplifisy,
the noise oomstitut.d quite a problem, An mmsurlly large amount of time
was required in elforts to shield and check evesy critical podint, So far
e h&ve bedan abls .0 reduce the noise generated in the amplifier %o aboub
0L of the noise gmerated in the photowoall. Moot of the resmaining noise
comes fyree: Lhe trpes of the first stege amplifier. The photo=cell noise
mroduces an input voltage of a faw micre=volts. In the course of various
adjustmea ts, it was found advantageous to isoclate the power supply from
boun the pre- and the msin.amplifier and to use a storage battery for the
heaters.

To further immeove the signai/noise raiio as recorded by the output
moter an RC=filter was uvsed to reduce output noise ~ocmponents in the
neipghborhood of mero frequency. In this comnection, see Nelm=on amd Wilson,
Proceedings of the Nstionzl Floctronics Conference, Chicago, Rov. 1947,
page 58, It is our hope that by the above modifications an improvement
of the signal/noise ratio can be achieved, increasing it by & factor of
ebout {ive,

3. A synchronous motor of 1800 RPM was borrowed froa the High Alti-
tude lLaboratory fo preliminary teets, and was found to hxve sufficlent
power to drive the rotatinc disk at a constant spsed. 7We thsn purchased
ons of the same typs, RAC 2505, No. 233 IC, 9 watts, O.15 os. in. terque,
Irom Holtser-Cadbot in Boston. Dy means of 2 mount, the motor was attachad



%o the cptical bench.

4e A rotating slumizmm disk hsving 36 holes to chop the light at a rwte
of approxinately 1000 c.p.s. has been bullt. Rownd holes were msed fuor sase
of cutting. The dlametar of the holes was chosen equal to the length of the
emtrancs sl3t (1 cm.). The distance between the holes was chosen such that
the area between two adjacent holes and their two occomom oubes igngent limee
squalled the ares sub out by ons of the holes, This arrungenent appiared to
give moot nearly s sine-wave modulation of the light. A sins wave is desirsbls
becanse, under these conlitioms, all the energy of the 1000 c.p.8. signal is
transmitted by the amplifier. Otherwise moch of the energy would be lost te
harmorics not transmitted by tha amplifier,

S Twe PbS=cells have been purchased, Ume of these is fram Emstzan
Kodak Compsny and the other from Citron. FPreliminary tests show no sigrifi.
cant differences between the two, Inasimch as different celle show maxiram
response at diflferent wavslengths, we may find it advantageous to chooee
ddffsrent cells for dfferent speciral regions.

6o A &ix inch optical bench has been built to carry condenser lenses
in front of the entrancs slit. It permits scourate adjustment in all threc
drections of space. 4 similar bench is plammed to condense the light frem
the exit slit on the rhato call.

7. A mommt for ths Kodsk phote cell lLas been caonstructed, end is so
desizned az to be able to replice the eyeplece of ine specirometer, A
momt for the Cilron cell in also planmed which will teke the placs of the
thermocouple of the fiilger ipstrument.

Prelimirary Teots
Prelimingry rons with the sbove equipment show that we 2an ensily detect

about aix lines in the mercury gpestrim between 1 and 2 micrens (10,000 to



20,000 LY. Tt is also possidble to dsteot the infrarsd radistion in the sams

region eitted by a2 lighted cigarette placed sbout three yards firom the
entrance slit.

mnmmwg_wom

In our reather extensive litersture sesrch, it has become evident that
we need to know more about the folliowing subjecto:

1. The physical properties of lead sulfide oells inclxding nature of
gensitive spots, tempersture coefficient of sensitivity, ste.

2., Sultebllity of other msthods of detecting infrared radiation, such
a8 the transistor photo cells,

3. Best procedures to follow in infrared work sush &s the question of
various light choppers (rotating disk with series of holes, Kerrwcell, etc.)
Also the use of wobbls methods including oscillating mirrors ard grelings.
Talue or disadvantage of the use of slipsoidel mirrors frequently memtioned
in the literature. Acocerding to W. E. Forsythe repcorting in the Astrophysical
Journal 45, 278 (1917) there is 2 so-called "best axis® about which ths prisa
of a constant deviation spectromster should rotate. It mey be possibls to
izprove our instrument by some adjustments of this typs.

4. High gain splifiers may poesibly be imrroved sc as to be abls to
study a narror band mid there my be ways of iategrution 50 as ¢to build wp
tho signal above the noise lewsl. The question of the advantages of "gating™
- the amplifier nseds to be studled.

5. It may be adventageous to obtain soms frequency standard which is
e ascurats than the line frequency to drive the synchronous mostor.

6. Sirces it is cbvicus from our literature secerch thet very litils hss
beon published on luminescence in or near the infrered; it becomse nescessary
%o now more about the nature of thoss ompounds which do emdt iedistions in



the red or meer infrered. Having tids knledes the task of disoovering
now raddators ie simplified,

7. A guostion which Ifreguamtly pressole taelf 13 thal ol the aumach
range of frequencies sassignable to elactromic shifts end ths place in ths
specirms wiers vilreticosl ensrgy shifts of ihe wtoms Lagin to show wp. If
these questions ocould be mewared, ve righ' glso lazovn wiere robtotional
eceapy shifts beocms cbvicus. At present uil koowledge of rotatiooal and
vilrzticral ensrgy changes comns from a stody of alssijAion erd Ramen specirs,
but it seems reasomabls thet here too there mss bs am emission {evem thongh
we hevs 550 boan able 1o cbsmrve 1%, 1if there 15 & &bsarpliom,.
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